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A
gricultural workforces 
in Australia and abroad 
experience excessive 
work-related mortality, 
are burdened with high rates of 
physical and mental disease, and 
have limited access to health 
services and low health literacy. 
This results in poor health 
outcomes for diseases and illnesses 
that are readily manageable in 
urban settings. 
Pharmacists need formal 
education in developing ways to 
improve the physical and mental 
health of the farming workforce. 
They need to explore issues 
of climate change, agricultural 
practices and remote community 
sustainability and learn about other 
social determinants of health in 
farming communities. 
CHALLENGE OF DIVERSITY
Rural and remote Australian towns 
do not have a particular ‘way of 
living’. Large rural towns might 
have small businesses based on 
services and primary industries, 
such as fishing, mining and farming, 
or there might be numerous 
small Indigenous communities 
spread over a very large area, 
some of which may also be fishing, 
mining or farming communities.1 
This means that we see different 
demographics in each town or 
community, and the term ‘rural and 
remote’ does not always equate 
with farming. Accordingly, rural and 
remote health systems may fail to 
identify and address the specific 
and unique health needs of their 
diverse populations.
TYPES OF AGRICULTURAL INJURIES
Pharmacists are often the first 
point of call when community 
members need urgent help. 
For example, the local doctors’ 
clinic may be closed and the 
communication network not 
efficient enough to call for 
help from the flying doctor. 
The patient can drive to the 
nearest town and see and speak 
to the pharmacist, or speak to 
them on the phone. Most rural 
pharmacies are open late hours, 
with pharmacists living in the 
community (not fly-in fly-out). 
Pharmacists need to understand 
that some occupational injuries 
might look simple but can pose a 
serious threat to life or limb. For 
example, they need to understand:
•  the relationship between exposure 
to pesticide (organic phosphates, 
carbamate, organochlorine, 
pyrethroid and Paraquat) by 
breathing in, ingestion or 
skin contact and Parkinson’s 
disease-like symptoms due to 
cholinesterase depression;
•  the relationship between the 
management of grain silos and 
bronchitis, asthma and asthma-
like symptoms;
After reading these articles, the 
learner should be able to:
•  understand the Australian farmer’s 
unique healthcare needs;
•  understand when to refer; 
•  appreciate the need for 
pharmacists to undertake 
education in farmers’ health.
Competencies addressed: 
1.2, 1.3, 4.1, 4.2, 7.1, 7.2, 7.3, 8.1.
Accreditation number: xxxxxxxxxx
Upon successful completion of the 
associated assessment, this activity 
has been accredited for 1 hour of 
Group 2 CPD (or 2 CPD credits) 
suitable for inclusion in an individual 
pharmacist’s CPD plan.
•  the difference between needle-
stick injuries in the hospital ward 
and during the administration of 
certain veterinary vaccines. 
Exposure to pesticides
Usually there is a delay between 
exposure and the resultant health 
outcome, unless it is poisoning. 
With exposure to 
organophosphates, electrical nerve 
impulses coming from the nerve 
cell stimulate the body to produce 
acetylcholine, which acts as a 
bridge, transmitting the electrical 
charge to the muscle cell.2 Muscles 
and glands contract, and the 
body produces cholinesterase.2,3 
Cholinesterase inactivates the 
acetylcholine by breaking it down 
into acetate and choline, stopping 
the electrical nerve impulses and 
silencing muscles and glands.2,3 
When humans are exposed to 
organophosphate (irreversible) or 
carbamate (reversible), these agents 
irreversibly bind with cholinesterase; 
the bound cholinesterase is then 
unable to bind with acetylcholine 
to break up the agent. As a 
result, the body will continue 
to produce acetylcholine.2 The 
build-up of acetylcholine leads to 
continuous electrical nerve impulse 
transmission and overstimulation 
of muscles and glands (see 
Figure 1).2,3 Only atropine relieves 
the overstimulation of the muscles 
and glands by reducing the amounts 
of acetylcholine produced, but that 
effect lasts only 15 minutes and the 
dose must be repeated until the 
organophosphate binding effect has 
worn off.2,3 
The connection between chronic 
organophosphate exposure and 
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THE PHYSICAL AND MENTAL HEALTH 
REQUIREMENTS OF THE FARMING WORKFORCE 
PRESENT UNIQUE CHALLENGES TO PHARMACISTS 
PRACTICING IN THESE COMMUNITIES.
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carry chemicals, pollens, feeds, 
fertilisers, mould and organisms 
from infected animals. Exposure 
to high concentrations of dust 
can occur when filling silos (grain 
or fertiliser) or transporting or 
feeding animals.12,13 
Grain dust is produced from 
the harvesting, drying, handling, 
storage and processing of grains 
CONTINUING PROFESSIONAL DEVELOPMENT
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Parkinson’s disease has been 
established, however, it has not 
yet been confirmed whether this 
is caused by a single agent or 
combinations of agents and the 
occupational environment.3,4,5,6
Exposure to pesticides has been 
shown to affect the reproductive 
system, affecting menstrual cycles 
(making them longer or absent),7 
time to pregnancy (longer),8 
gestational development (shorter 
limbs, genital deformity, cleft lips, 
eye/heart/CNS defects),9 and causing 
pre-term labour and miscarriages.10
Depression, emotional 
disorders and suicides have also 
been reported in women using 
pesticides.11
Exposure to dust
Farmers, their families and 
other workers are exposed to 
dust on a daily basis. Dust can 
(barley, wheat, oats, maize or rye), 
and includes any contaminants 
or additives within the dust—for 
example, bacteria, endotoxin, 
fungal spores, insects and insect 
debris, and pesticide residues. 
Health risks can also arise from 
exposure to dusts produced by 
other types of grain—for example, 
rice, sorghum, pulses (such 
as soybean), peas and various 
oilseeds such as canola. 
Flu-like symptoms (rhinitis, 
coughing and breathing 
difficulties), asthma, chronic 
bronchitis and chronic obstructive 
pulmonary disease can be seen 
as acute or chronic presentations 
due to inflammatory responses 
triggered by dust exposure.12,13 
Periodic acute massive and 
mouldy (PAMM) exposure (high 
microbial-content dust) can cause 
the following:
•  Extrinsic allergic alveolitis or 
hypersensitivity pneumonitis 
(farmer’s lung), which is caused 
by close contact with mouldy hay 
or grain (fever, cough, increasing 
shortness of breath, muscle/joint 
pains and weight loss).12,13
•  Organic dust toxic syndrome 
(ODTS), or grain fever, which is 
caused by heavy dust; a sudden-
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TABLE 1: Signs and symptoms of acute pesticide poisoning2,3 
Agent Signs and symptoms of acute poisoning Onset of 
symptoms
Duration of 
symptoms
Carbamate and 
organophosphate
Blurred vision and pinpoint pupil, headache, dizziness, fatigue, staggering 
gait, tremor, seizure, loss of consciousness and coma. Diarrhoea, 
vomiting, nausea and cramps. Weakness, cramps and twitching. 
Drooling, sweating and tearing. Shortness of breath, cough, wheezing, 
runny nose and chest pain.
15 minutes 3 hours
Organochlorine Muscle weakness, dizziness, headache, numbness, nausea, loss of 
consciousness, convulsions, vomiting, hand tremors, staggering gait, anxiety/
restlessness and confusion.
1 hour 48 hours
Paraquat Conjunctivitis, eye ulceration, scarring and blindness. Nail discolouration/
splitting/deformation or loss of nails, lung fibrosis or failure and renal failure, 
and skin dryness, burns, blisters and ulceration.
30 minutes 24 hours
Pyrethroid Use at therapeutic dose: itchy skin and hypersensitivity, wheezing, dry and 
sore throat and burning nose. High doses cause gastrointestinal upset, 
excessive saliva, twitching eyelids, staggering gait and irritability. It causes 
loss of consciousness, coma or convulsions if ingested.
1 hour 2 hours
FIGURE 1: Acetylcholine pathway 
Reproduced with permission of Stacey Holland, University of Washington.
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onset, short-lived, ‘flu-like’ illness 
with fever and often associated 
with cough and chest discomfort 
is also seen and often mistaken 
for asthma and bronchitis.12,13 
•  Additionally, silo-filler’s disease—
not common in Australia—can 
be seen as a result of exposure 
to nitrates from decaying plants, 
and its effects vary from irritation 
to death due to pulmonary 
oedema, pharyngitis, bronchitis 
and laryngitis.12,13
Chronic low-level-concentration 
(CLLC) (low microbial-dust 
content) exposure12,13 can cause:
•  acute bronchitis;
•  chronic bronchitis;
•  mucus membrane irritation.
Needle-stick injuries 
Large numbers of medications, 
including vaccinations and 
antibiotics, are administered as 
injections to livestock. There is 
a high risk of needle-stick injury 
due to:
•  fatigue from injecting hundreds of 
animals per day;
•  large-gauge needles;
•  the unpredictable movement of 
animals;
•  poor vaccinating technique. 
CONCLUSION
Pharmacists should consider 
professional development and 
education in agricultural health 
and medicine,17 particularly if they 
are practising in rural and remote 
areas known for agricultural 
production. This will enable them 
to appropriately assess risk and 
refer without delay, minimising 
possible serious outcomes from 
Education   CURRENT RESEARCH
96  |  THE AUSTRALIAN JOURNAL OF PHARMACY VOL.96 MARCH 2015
FIGURE 2: Fingertip and distal phalanx necrosis after self-inoculation with the Johne’s disease vaccine. Reproduced with permission.16
Two weeks after inoculation Four weeks after inoculation Eight weeks after inoculation and amputation
TABLE 2: Effect of agent, adjuvant or solvent on human
Agent Effect of agent, adjuvant or solvent on human
Tilmicosin14,15,16 Calcium channel blocker, cardio toxic, ventricular arrhythmia, hypotension, chest pain, 
pain at injection site.
First aid: slow absorption by ice or bandages.
Call ambulance.
Scabby mouth vaccine14,15,16 Live vaccine. 
Communicable to humans (orf)
If injected and if brought in contact with broken skin, can cause slow wound healing with 
crusty scab.
Newcastle disease vaccine14,15,16 Live vaccine. 
Flu-like symptoms if inhaled.
Ovine Johne’s disease vaccine14,15,16 Cannot infect humans.  
Oil-based (Freund’s) adjuvant.
Freund’s adjuvant is a solution of antigen emulsified in mineral oil, used as an 
immunopotentiator. Not metabolised or cleared in human body (see Figures 2 and 3).
Treatment: Debridement and flushing of the inoculated area
Oxytocin14,15,16 Abortion in pregnant women.
Prostaglandins14,15,16 Abortion in pregnant women. 
Bronchospasm in men and women.
Oestrogen and testosterone, 
progesterone or steroids14,15,16 
Impaired fertility in men and women. 
Antibiotics in feed14,15,16 Resistance. 
Pharmacists need to understand 
that some occupational injuries 
might look simple but can pose 
a serious threat to life or limb. 
NEED THE HIGH 
RES IMAGES
CONTINUING PROFESSIONAL DEVELOPMENT
AJPCPD CURRENT RESEARCH   Education 
exposure to pesticides, dust 
or veterinary and agricultural 
pharmaceuticals used for 
livestock. 
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1. Which of the following is not a side effect of exposure to carbamate agent?
A   Blurred vision
B   Eye ulcers
C   Gastrointetinal tract symptoms
D   Chest pain
2. Which of the following steps is not part of the mode of action of acetylcholine?
A   Electrical nerve impulses stimulate the body to release acetylcholine.
B   Acetylcholine acts as a bridge, transmitting the signal to next cell.
C   Muscles and glands contract, and the body releases cholinesterase.
D   Cholinesterase activates the acetylcholine enforcing additional muscles and glands contractions.
3. Which of the following agents bondsreversibly with cholineesterase?
A   Organophosphate
B   Carbamate
C   Paraquat
D   Pyrethroid
4. Regarding exposure to dust, which statement is INCORRECT?
A   Farmer’s lung is caused by close contact with mouldy hay or grain.
B   Grain fever is caused by heavy dust.
C   Farmer’ lung is also known as organic dust toxic syndrome.
D   Grain fever is characterised by a sudden-onset, short-duration, ‘flu-like’ illness and is often mistaken for asthma and bronchitis.
5. Which of the following statements is INCORRECT?
A   Tilmicosin is used to treat hypertension.
B   Scabby mouth vaccine is a live vaccine.
C   Oxytocin can cause abortion in pregnant female farmers.
D   Hormones in animal feeds can cause impaired fertility in female and male farmers.
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